Objectives The purposes of this study were to investigate image findings and clinical symptoms of fungal maxillary sinusitis and odontogenic sinusitis, and to assessment of usefulness of differential diagnosis between fungal maxillary sinusitis and odontogenic sinusitis.
Introduction
Occurrence of fungal infection in the paranasal sinusitis is relatively rare (1) . There are four clinicopathologic classifications of mycotic sinonasal disease acute invasive fulminant disease, chronic invasive infection, noninvasive mycotic colonization (mycetoma) and allergic mycotic sinusitis.
These four types of infection can be seen with any fungus but are most commonly a result of Aspergillus infection.
Aspergillus species are opportunistic fungi and widely distributed in the environment (1) (2) (3) (4) .
Odontogenic sinusitis primarily results from multiplication of bacteria invading from the mouth or the focus of a dental infection. It is very important to differential diagnosis between fungal sinusitis and odontogenic sinusitis because there have different treatment methods (1) (2) (3) 5) . However, it is often difficult to differentiate because fungal sinusitis and odontogenic sinusitis also occur unilaterally in the maxillary sinus (6, 7) . Furthermore, a history of previous endodontic treatment is also common among patients with fungal balls.
Root-filling materials based on zinc oxide-eugenol is considered to be a growth factor for fungal sinusitis (2, 8, 9) .
That further makes it difficult to differentiate between fungal sinusitis and odontogenic sinusitis.
The purposes of this study were to investigate image findings and clinical symptoms of fungal maxillary sinusitis and odontogenic sinusitis, and to assessment of usefulness of differential diagnosis between fungal maxillary sinusitis and odontogenic sinusitis.
Materials and methods
Human rights statements and informed consent (Fig. 2) . Maxillary sinusitis near the apical periodontitis or advanced periodontal bone loss on the CT image was diagnosed with odontogenic sinusitis (Fig. 3) .
The group included 9 males and 7 females. curved line, it was classified linear. When the shape of calcification was similar to a polygon or rectangular, it was classified as nodular. When the shape was globular, round, or rimlike, it was classified as eggshell (14) . Analysis of the osteolysis, osteosclerosis and thickening of bony wall were evaluated using axial slice( 
Statistical analysis
The statistical significance of differences in data was determined by a two-sided Mann-Whitney U test.
Differences with values of P ＜ 0.05 were considered significant. SPSS software for Windows (version 21; IBM Japan Inc., Tokyo, Japan)was used for the analysis. Osteosclerosis and thickening of bony wall are typical findings of chronic sinusitis (1) . Because all fungal sinusitis in this study were noninvasive mycotic colonization, findings similar to chronic sinusitis considered to be obtained. In addition, odontogenic sinusitis is mostly acute inflammation.
Results

Fungal
Therefore, it was considered that chronic sinusitis-like findings such as osteosclerosis and thickening of bony wall were few in odontogenic sinusitis. However, in the case of long-term odontogenic sinusitis, it is suspected that chronic sinusitis-like findings are observed.
Osteolysis is a characteristic finding of invasive fungal sinusitis and is atypical in noninvasive mycotic colonization and odontogenic sinusitis(1). Therefore, it was considered that there was no significant difference in Osteolysis in this study. However, in the case of invasive fungal sinusitis, it is suspected that there is a significant difference with dental sinusitis.
In our study, there were significant differences in sex, shape of mucosal thickening, osteosclerosis, thickening of bony wall and symptoms in addition to calcification between fungal sinusitis and odontogenic sinusitis. These findings are thought to be useful for differential diagnosis between fungal maxillary sinusitis without calcification and odontogenic sinusitis.
Conclusions
The present study showed that the characteristics of fungal sinusitis and odontogenic sinusitis. In addition to calcification, there were significant differences in many findings between fungal maxillary sinusitis and odontogenic sinusitis.
This study suggested that these findings are useful for differential diagnosis between fungal maxillary sinusitis and odontogenic sinusitis.
